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Abstract. This paper re-examines the problems of estimating the parameters of an 
underlying linear model using survey response data in which the dependent variables are 
in discrete categories of ascending order (ordinal, as distinct from numerical) or, where 
they are observed to fall into certain groups on a continuous scale (interval), where the 
actual values remain unobserved. An ordered probit model is discussed as an appropriate 
framework for statistical analysis for ordinal dependent variables. Next, a maximum 
likelihood estimator (MLE) derived from grouped data regression for interval dependent 
variable is discussed. Using LIMDEP, a packaged statistical program, survey data from 
an earlier manuscript are analyzed and the findings presented.  
INTRODUCTION 
  Today marketing data are collected on a wide platform of survey instruments which 
generate responses in the form of ordinal, or ordered responses. In marketing, attitudinal 
surveys often are recorded using Likert-type scales, (Likert, 1932). A common example is the 
extent of agreement with a certain point of view; measured using a 5-point Likert-type scale 
as: strongly agree, agree, feel neutral, disagree, and strongly disagree. Other instances, types 
of ordered responses are often collected in response to level of educational degree, job rank, 
or level of position attainment. For example, in the underlying study, responses were recorded 
for level of licensure: broker, broker/associate, or sales associate. The measurement problem 
that arises is a consequence of there being no natural unit of measurement for ordered 
responses. A statistical technique known as the ordered probit model having been well-
articulated for some time in the biometrics and social sciences literature, e.g. Aitchison and 
Silvey, 1957; McKelvey and Zavonia, 1975, Daykin and Moffatt, 2002,  provides marketing 
researchers with a suitable tool for analysis. 
  Other survey scales used in marketing research generate responses which are 
categorical in nature with a known set of boundaries and a specified interval of length. This 
type of survey is often used to measure data on individuals’ earned income or length of time 
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in occupation, reported in brackets or groups. Both of these “grouped” dependent variables 
were measured in the underlying study (Izzo & Langford, 2003). The measurement problem 
with grouped data is that of estimating an equation on the basis of data in which the dependent 
variable is only observed to fall within a specified interval on a continuous scale, the actual 
value being unobserved. Stewart (1983) addressed the measurement problem by developing a 
procedure known as grouped data regression, a model that provides for consistent and 
asymptotically efficient parameter estimation of grouped dependent variables.  
  The purpose of the current paper is to present analyses using the ordered probit and 
grouped data regression models on data from an earlier marketing study for which simple 
ordinary least squares regression analysis was inadequate. Re-examination of this study (Izzo 
& Langford, 2003) data provides discussion of analytical models which have received less 
attention in the marketing literature. Discussed first are the nature and research propositions 
of the underlying study ─ which measured effects of designation-granting courses offered 
through the National Association of Realtors
® (NAR). Second, data analyses underlying that 
study are presented using LIMDEP , Greene, 1985, one of several statistical packages that 
contain routines for estimating the ordered probit and grouped data regression models, others 
include STATA and TSP, Hall and Cummins, 1999. Finally, this paper presents a discussion 
of the results of that study.  
NATURE OF THE UNDERLYING STUDY 
  The guiding research proposition in the underlying study by Izzo and Langford (2003) 
was that professional education [i.e., earning a professional real estate designation] could 
serve as an organizational socialization technique that may serve to motivate salespeople to 
work smarter as well as harder. Effective sales force socialization — achievement of requisite 
job skills, development of appropriate behaviors, and internalization of values and norms — is 
likely to have a favorable impact on salespersons in terms of motivation and job satisfaction, 
and the organization in terms of performance (Feldman, 1976b; Walker, Churchill and Ford, 
1977; Jackson, Tax and Barnes, 1994). 
  Professional real estate associations that sponsor the designations [e.g. Graduate 
Realtor Institute (GRI)] require their membership to subscribe to a higher standard of ethics 
and professional practice than generally would be present in most organizations. In addition, 
the severity of initiation requirements for membership into various professional designation 
groups [e.g. commercial and investment; residential specialists; office and industrial] means 
that members are more likely to follow the stricter professional dictates of the association 
(Festinger, 1957; Aronson and Mills, 1959). Further, research has shown that education is a 
significant predictor of cognitive moral development (CMD) (Kohlberg, 1984; Izzo, 1997). 
Salespeople who seek advanced real estate designations should exhibit greater cognitive 
moral development. These considerations give rise to the following testable hypotheses, 
which comprise the principal focus of this paper. 
H1a:  Salespersons with professional designations will demonstrate greater CMD in general 
situations with ethical overtones. 
H1b:  Salespersons with professional designations will demonstrate higher levels of CMD in 
 industry-specific  situations  involving moral decision-making. 
  Real estate salespeople pursuing professional designations do so primarily because 
they have the motivation to improve their technical proficiency and selling skills
2. There is 
additional evidence that these salespeople are able to blend the merits of both learning and 
performance orientations (Sujan, Weitz and Kumar, 1994). Thus, real estate salespeople with 
professional designations, who employ learning and performance orientations, may 
outperform those who rely on performance orientations exclusively.  
H2a :  Real estate salespeople with professional designations will demonstrate superior sales earnings. 
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  Research also suggests that a learning orientation motivates salespeople to put more planning into 
their work, in lieu of longer hours. These salespeople tend to persevere because they enjoy the 
selling process and continue to strive in the face of adversity because they are not overwhelmed 
by failure (Kohli, Shervani, and Challagalla, 1998). 
H2b:  Real estate salespeople with professional designations will have longer tenures in the field of real 
estate than those without. 
  A learning orientation motivates salespeople to attain both intrinsic and extrinsic 
rewards over time. Thus, real estate salespeople who are influenced by both learning and 
performance will be more likely to seek higher license status and become brokers and broker-
associates. 
H2C:  Salespersons in real estate with professional designations are more likely to become brokers and 
broker associates, rather than remain sales associates. 
DATA 
Sample 
  The population surveyed by Izzo and Langford (2003) consisted of residential 
salespeople and brokers of United States-based real estate firms. Real estate firms were 
selected from membership lists accessed through state and local chapters of the National 
Association of Realtors
® (NAR) in California, Tennessee, and Florida. Consequently, all 
subjects were Realtors
® or Realtor Associates
®, real estate practitioners who hold 
membership in the National Association of Realtors
® and their respective local Association 
chapters.  
  In addition to being Realtors
®, the subjects were limited to full-time, residential real 
estate practitioners. While licensure in most states usually entitles real estate salespeople to 
list and sell a wide variety of properties, including raw land and commercial buildings, 
residential real estate practitioners list and sell predominantly one-to-four family residences.   
 
Respondent Characteristics 
  Of 636 surveys administered by Izzo and Langford (2003), 578 were collected. Due to 
unscoreable responses and missing data, 124 surveys were eliminated from the analysis. The 
remaining 454 surveys yielded a useable response rate of 71 percent. A summary of 
respondent characteristics is presented in Exhibit 1. Results of Chi-square tests of difference 
conducted between the study sample and the National Association of Realtors
®  (NAR) 
composite showed no statistically significant differences.  
Exhibit 1 
Sample Characteristics, approximately here 
Gender  PD  (ct./%)   W/O   (ct./%)  Sample (%)  NAR (%) 
 Male  84 48 115 41 44  44
 Female  90 52 165 59 56 56
  174 100 280 100 100 100
           
Age (years)  PD  (ct./%)   W/O   (ct./%)  Sample (%)  NAR (%) 
 20 - 29  6 4 15 5 4  4
 30 - 39  20 11 60 21 17  12
 40 - 49  53 31 90 29 32  32
 50 - 59`  67 38 75 27 31  32
 60 +  28 16 50 18 16 20
  174 100 280 100 100 100
           
Level of Education  PD  (ct./%)   W/O   (ct./%)  Sample (%)  NAR (%) 
 H.S. Graduate  12 7 43 15 12  13
 Some College  77 44 130 47 46  45
 College Graduate  62 36 79 28 31  33
 Post Graduate  23 13 28 10 11 9
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Years of Experience  PD  (ct./%)   W/O   (ct./%)  Sample (%)  NAR (%) 
 0  <  5  22  13 103 38 28       na 
 5 < 10  41  24 60 21 22       na 
 10 < 15  46  26 60 21 23       na 
 15 < 20  43  25 37 13 17       na 
 20 +  21 12 20 7 9       na 
  174  100 280 100 100       na 
           
Job Status  PD  (ct./%)   W/O   (ct./%)  Sample (%)  NAR (%) 
1 Broker  42  25 43 15 19 35 
2 Broker Associate  51  29 47 17 21         * 
3 Sales Associate  81 46 190 68 60 65
  174 100 280 100 100 100 
           
Level of Income ($)  PD  (ct./%)   W/O   (ct./%)  Sample (%)  NAR (%) 
 Less than 20,000  17  10 87 31 28 38 
 20,000 to 49,999  46  26 84 30 27 30 
 50,000 to 79,999  40  23 55 20 21 14 
 80,000 to 109,000  24  14 23 8 10 7 
 110,000 or more  47 27 31 11 14 11
  174 100 280 100 100 100 
           
Professional Designation  PD  (ct./%)   W/O   (ct./%)  Sample (%)  NAR (%) 
 No Designation     280 100 60 55 
 One Designation  121  70    28 32 
 Two or more  53 30    12 12
  174 100 280 100 100 100 
* NAR makes no distinction between Brokers and Broker-associates.    
 
Measures 
  Success in the Real Estate Profession: While previous research has focused mainly 
on income determinants of Realtors
® and real estate appraisers [e.g. Crellin, Frew and Jud 
(1988); Diskin and Gatzlaff (1994); Wolverton and Epley (1999)], three measures of success 
in sales were used here ⎯ job status, job tenure and level of income. Job status was based on 
respondents self-reported level of real estate licensure. Job tenure may relate to career 
satisfaction, and was reported by respondents indicating the number of years in the profession. 
Respondents indicated which income category, of the five listed, best described their earned 
income from real estate sales activity. Respondents’ job status, job tenure, and income are 
shown in Exhibit 2, variable descriptions.  
Exhibit 2 




(%)   
 Male    44 Gender = 1, if Male 
 Female    56 Gender = 0, otherwise 
   100  
      
Age (years)      
 20 - 29    4 Age = 1,if Age is less than or equal to 29 
 30 - 39    17 Age = 2, if Age is 30 to 39 
 40 - 49    32 Age = 3, if Age is 40 to 49 
 50 - 59`    31 Age = 4, if Age is 50 to 59 
 60 +    16 Age = 5, if Age is 60 or greater  
   100  
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Level of Education      
 H.S. Graduate    12 Education = 1, if H.S. graduate 
 Some College    46 Education = 2 if respondent has some college 
 College Graduate    31 Education = 3, if college graduate 
 Post Graduate    11 Education = 4, if respondent has post graduate education 
   100  
      
Years of Experience      
 0  <  5    28 Years = 1, if years in profession is less than 5 
 5 < 10    22
Years = 2, if years in profession is at least 5 but less than 
10 
 10 < 15    23 Years = 3, if years in profession at least 10 but less than 15
 15 < 20    17 Years = 4, if years in profession at least 15 but less than 20 
 20 +    9 Years = 5. If years in profession is 20 or greater  
   100  
      
Job Status      
1 Broker    19 Status = 1, if Broker 
2 Broker Associate    21 Status = 2, if Broker-associate 
3 Sales Associate    60 Status = 3, if Associate 
   100  
      
Level of Income ($)      
 Less than 20,000 
 
28 Income = 1, if real estate earned income is less than 
$20,000 
 20,000 to 49,999    27 Income = 2, if between $20,000 and $49,999 
 50,000 to 79,999    21 Income = 3, if between $50,000 and $79,999 
 80,000 to 109,000    10 Income = 4, if between $80,000 and $109,000 
 110,000 or more    14 Income = 5, if $110,000 or greater 
   100  
      
Professional Designation      
 Professional Designation  40    40 PD = 1, if respondent has one or more professional 
designations 
 No Designation    60 PD = 0, otherwise 
   100  
      
Sample Size       454   
  Cognitive  Moral  Development:  According to Kohlberg's (1984) theory of 
cognitive moral development (CMD), measuring a subject's level or stage of cognitive moral 
development requires tapping and classifying one's individual moral reasoning processes 
according to the six stage definitions, see Appendix 1. The Defining Issues Test (DIT) (Rest, 
1979), which uses a set of hypothetical standardized scenarios was used as the protocol to 
measure subjects’ moral reasoning and development. The DIT is a multiple-choice format 
designed to tap the same dimensions as Kohlberg’s Moral Judgment Interview (MJI), but is 
much easier to administer and score. For a more complete discussion of the CMD construct 
see Izzo (2000, 2001) or Kohlberg (1969, 1984). 
  Industry-Specific Ethical Reasoning: Although Rest (1986) argues that the DIT is a 
useful instrument for measuring moral reasoning in general, he encouraged development of 
profession-specific ethical measures. Those engaged in the practice of real estate have to deal 
with simultaneous responsibility to clients, the firm, the public at-large, and the profession, as 
well as their own economic needs. This creates a work environment that requires practitioners 
to develop skills to reason through many potential ethical conflicts. Further, Rest and Narvaez 
(1994) suggested that higher levels of moral reasoning ability may occur at all ages and in all 
learning environments, including the workplace. Thus, the second moral development 
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Real Estate Survey (RES) (Izzo 1997, 2000). While designed to capture the same dimensions 
as the DIT, the RES is comprised of three real-life scenarios of industry-specific (real estate 
sales, in this study) issues of ethical concern.  
  Both the DIT and the RES require subjects to determine a course of action they 
believe is appropriate for the central character in each scenario. Using a modified 5-point 
Likert-type scale (1 = "no importance" and 5 = "great importance") respondents indicated why 
that course of action is desirable. Several moral reasoning scores are computed. From the 
combined responses to all three dilemmas on the DIT, a stage score is computed for each item 
based on Kohlberg's six stages of moral development, followed by the P%-score. The P%-
score is calculated by summing the points for items that represent principled thinking, the 
highest level of CMD. The total possible score on the DIT ranges from zero to 95, where 
higher scores are associated with higher levels of CMD. On the RES, an industry-specific 
measure comparable to the DIT, the combined responses to the three real estate dilemmas 
produce an ethical reasoning score. Scores on the RES can range from 0 to 99.9.    
FRAMEWORK FOR ESTIMATION 
  There appears to be a difference in approaches regarding the appropriate measure of 
earnings as the dependent variable in the human capital model. Some researchers prefer the 
logarithm of earnings while others use absolute earnings [e.g. Nakosteen and Zimmer 1987, 
1997]. For more discussion the reader may refer to Kay and Hagan (1995, p. 289) and 
references therein. Following Antos and Rosen (1975), the dependent variable, income, was 
expressed in thousands of dollars (US) in the model presented below. 
Income = ƒ (formal education, gender, experience, professional training). 
  Hypotheses established above purport to test whether attainment of professional 
designation affects Realtors’
® cognitive moral development (scores on the Defining Issues 
Test and the Real Estate Survey) and their professional achievements (earnings, tenure, and 
status). The challenge that arises from an empirical standpoint is that these five outcomes are 
likely determined not only by professional designation but also by other personal traits, as 
revealed in earlier research [e.g. Crellin, Frew and Jud (1988); Diskin and Gatzlaff (1994); 
Wolverton and Epley (1999)]. In particular, it is reasonable to expect that age and formal 
education play significant causal roles in professional attainment and cognitive moral 
development. As professionals become older, they gain maturity and experience, both of 
which affect their career outcomes in a variety of dimensions. Likewise, previous research has 
shown that formal schooling exerts a range of impacts on cognitive development and 
professional advancement [e.g. Izzo, 2000; Crellin, Frew and Jud, 1988; and Wolverton and 
Epley, 1999]. Consequently statistical frameworks for testing hypotheses H1a – H1b and H 2a – 
H2c must address the problem of controlling for experience and education in order to isolate 
effects of professional designation on the five principal outcomes of interest.  
  In addition, it is of interest to control for gender. While there is no theoretical basis to 
suggest gender differences in the five outcomes, testing for gender differences is of interest in 
its own right, and prior research has suggested some gender differences. Realtor
® studies for 
example by Glower and Hendershott (1988), Crellin, Frew and Jud (1988), Sirmans and 
Swicegood (1997, 2000) and Jud and Winkler (2000) found significant gender differences, 
while research on real estate appraisers by Diskin and Gatzlaff (1994) and Wolverton and 
Epley (1999) did not. Moreover, Abelson, Kacmar, and Jackofsky (1990) found females out-
earning males in a study of residential Realtors.
® Consequently, equations modeled in this 
section include gender as a control in addition to indicators of industry experience, formal 
schooling, and professional education.  
  Turning first to measures of cognitive moral development (Hypotheses H1a, H1b), let yi 
denote the score of individual i on either the defining DIT or the RES. The principal null 
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enhance i y . In the context of a model that controls for time in the profession, schooling and 
gender, the model is expressed as a regression equation: 
(1)  1 β =
i
y +β 2 EXPERIENCE +
i
β 3 EDUCATION +
i
β 4 MALE β +
i





where PD i=1 if the individual possesses a professional designation, and PD i=0 
otherwise. 
 Theβ ’s represent unknown parameters that measure the impact of their respective 
variables on  . The random error term,  , represents unmeasured factors that affect the 
dependent variable. It is assumed to possess a normal distribution across the population of real 
estate professionals, with a mean equal to zero and a constant variance.
i y i e
3
Viewed in this context, hypotheses H1a and H1b can be restated: 
H1a:  5 β =0 in the DIT model. 
H1b:  5 β =0 in the RES model. 
  Rejection of those hypotheses, based on the regression results, supports the 
proposition that attainment of professional designation significantly affects cognitive moral 
development. 
  The general framework, in equation (1) applies to hypotheses H2a (earnings as the 
dependent variable yi) and H2b (tenure in the profession as the dependent variable yi). In both 
cases, the critical hypothesis again focuses on the significance of β 5 the coefficient of 
professional designation. However, the manner in which earnings and tenure are measured in 
the survey instrument necessitates a different estimation procedure. In the survey, individuals 
placed their income (I, thousands) in one of the following categories: 
I < 20; 20 أ I < 50;  50 أI < 80; 80 أI < 110;  and I ؤ 110  
Similarly their tenure responses (T, years), occurred as follows: 
  T < 3;  3 أ T < 6;  6 أ T < 10;  10 أ T < 15;  15 أ T < 20;  and T ؤ 20  
These responses are coded as  y =1 through 5 for the earnings variable and y = 1 
through 6 for the tenure variable. This gives rise to a censored data regression model (Stewart 
1983), which makes use of the interval limits to estimate the parameters of the regression 
model. The structure of the model is identical to equation (1), but the method of maximum 
likelihood is used instead of least squares. The resulting estimates permit a test of the effect of 
professional designation on earnings after controlling for experience, education and gender, 
and on professional tenure, after controlling for age, education and gender. 
  The final hypothesis, H2c, addresses the impact of professional designation on 
professional status.  Another statistical accommodation is necessary here, because the 
dependent variable is measured in discrete categories of ascending professional status: y = 0 if 
individual i is an associate, yI = 1 if she is a broker-associate, and yI = 2 if she is a broker. 
Models of this type can be estimated by means of maximum likelihood ordered probit 
methods. The structure of this model is again similar to equation (1), but the error term is 
assumed to possess a normal distribution of mean zero and variance equal to one. In this 
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model, individual i is assumed to possess a latent propensity for professional advancement, 
denoted yI
*. The data do not measure yI
*; instead we observe the categorical indicators defined 
above: 














The values 0 and µ  represent thresholds of the latent propensity that partition the 
population into associates, broker-associates, and associates, where µ  is an unknown 
parameter. The latent index is specified in the form of a regression model: 
 
(3)   AGE 2 1
*
β β + =
i
y i + 3 β EDUCATIONi + 4 β MALEi +  i i e PD + 5 β . 
Estimates of theβ ’s and u are obtained by the method of maximum likelihood 
(Zavoina and McElvey 1975).
4
  To summarize, the principal hypotheses are tested by using least squares regression for 
H1a and H1b, maximum likelihood grouped data regression for H2a and H2b, and maximum 
likelihood probit regression for H2c. The following section describes the data and variable 
definitions that form the basis for estimation. 
RESULTS 
The central research proposition in the Izzo and Langford (2003) study was that 
professional education required to earn a professional designation is an organizational 
socialization tactic that is positively related to measures of success in real estate sales. 
Hypotheses developed above purport to test whether attainment of a professional designation 
affects cognitive moral development (CMD) and professional achievements, income, tenure 
and status. As stated above, the empirical challenge is that these outcomes are influenced not 
only by professional education but also personal difference factors. Consequently, statistical 
frameworks for testing hypotheses H1a – H2a and H2a – H2c control for experience and 
education in order to isolate the effects of profession designation on the five outcomes of 
interest. In addition, since prior research shows mixed results, and testing for gender is of 
interest of its own right, the models outlined above included gender as a control, along with 
experience and education.  
Level of CMD (Hypotheses H1a and H1b) 
The first group of research questions asked to what extent, if any, is the effect of 
professional education on the level of moral development of real estate practitioners. The 
analysis was limited to ordinary least squares regression comparisons of respondents' group 
DIT P%-scores and RES scores. Thus, no interpretation can be made about the morality or 
ethics of any particular group. All respondents were administered the DIT and RES. As 
previously discussed, the P% Score is DIT instrument's standard measure of CMD. The RES 
scores are shown under industry-specific moral reasoning (ISMR). 
  The results of estimating equations H1a  and H 1b using ordinary least squares 
regression with the entire sample of Realtors
® are shown in Exhibit 3. Sample mean P%-
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scores were 39.16 (SD 13.5) for the group of Realtors
® (n = 454). Traditional cognitive 
development theory [e.g. Kohlberg, ETAL] suggests that formal education and experience can 
contribute to advances in moral judgment. On the DIT, the coefficients for experience are 
negative except for YRS 16-20, while the coefficients for formal education indicate positive 
returns for Realtors.
®  However, on the RES, the coefficients for experience indicate positive 
returns, and the coefficients for formal education are negative except for POSTGRAD.  
Exhibit 3 
Regression Results, approximately here 
   Dependent Variable: DIT    Dependent Variable: RES   
                  
                  
   Coefficient  t-value    Coefficient  t-value   
Inpependent                  
  variables                  
                  
Constant    33,794    12,0740 *  27,6245   10,422 * 
                  
YRS LT 3    -0,846    -0,320    5,646    1,919 * 
YRS 3-10    -0,656    -0,003    4,865    1,911 * 
YRS 11-15    -0,723    -0,295    4,678    1,709 ** 
YRS 16-20    0,427    0,166    3,965    1,488   
                  
SOMECOLL    1,663    0,715    -0,717    -0,376   
COLLGRAD    3,113    1,799 **  -1,137   -0,551   
POSTGRAD    5,940    2,224 *  4,514   1,781 ** 
                  
MALE    -2,199    -1,809 **  -1,134   -1,051   
                  
PD    10,680    8,192 *  10,888   8,139 * 
                  
R
2 (Adj.)    0,356       0,394      
N    442       442      
                  
* Significance at th .05 level             
** Significance at the .10 level             
These findings imply that formal education is more important to increases in the 
general measure DIT, and experience may be more important to industry-specific measure 
RES. However, with exception of POSTGRAD, all are insignificant. The coefficient on the 
professional education dummy variable (PD) indicates that those with who have attained a 
professional designation scored on average 11 points more on the DIT and RES than their 
counterparts without. These results suggest that it is important to recognize the distinction 
between professional education and learning which is attributable to either formal education 
or experience. When controlling for the effects of experience and formal education, 
attainment of a professional designation is a potent indicant of cognitive moral development 
as measured by scores on the DIT and RES.  
Professional Achievement in Real Estate Sales (Hypotheses H2a , H2b, and H2c) 
The second group of research questions asked to what extent, if any, is the effect of 
professional education on the professional achievement of real estate practitioners. While the 
same regression framework applies, the manner in which earning, tenure and status were 
measured necessitates a different estimation procedure. The appropriate procedure for H2a and 
H2b (coded categorical variables earnings and years in the profession) is a censored data 
regression model which makes use of interval limits to estimate parameters of the regression 
model (Stewart, 1983). The structure of the model is identical to equation 1, but the method of 
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a test of the effect of attaining a professional designation on income, controlling for 
experience, formal education and gender, and tenure, controlling for age, formal education 
and gender.  
Experience: In estimation equation for dependent variable income (H2a), the 
coefficients for experience are all positive and significant (see Exhibit 4). These findings, 
which are consistent with all prior research [e.g. Follain, Lutes and Meier (1987), Crellin, 
Frew and Jud (1988); Diskin and Gatzlaff (1994); Sirmans and Swicegood (1997, 2000), 
Wolverton and Epley (1999) and Benjamin, Jud and Winkler (2000)].  
Professional Designation: The coefficient on the professional education dummy 
variable (PD) indicates that Realtors
® who have attained a professional designation out-earned 
their counterparts without by an average of $17,000. (US). These results are consistent with 
Diskin and Gatzlaff (1994), Wolverton and Epley (1999) and Sirmans and Swicegood (2000), 
studies which formalized the measure. 
Formal Education: The coefficients for formal education at all levels were positive, 
yet insignificant. While these results are contrary to Glower and Hendershott (1988) and 
Crellin, Frew and Jud (1988) that found a significant positive relationship between formal 
education and Realtor
®income, the findings are consistent with Sirmans and Swicegood 
(2000). This major departure may be best summarized by Sirmans and Swicegood (p. 203, 
2000) whose research suggests that “this (finding) does not necessarily mean that schooling is 
not important. It could mean that the licensees in the later studies had comparable schooling 
and there was no significant variation across licensees.” 
Exhibit 4 
Limited Dependent Variable Model, Censored Regression Estimates  
approximately here 
  Dependent Variable: DIT  :Income  Dependent Variable: RES  : Tenure   
             
             
  Coefficient  t-value    Coefficient  t-value   
Inpependent            
  variables            
             
Constant    3,184 0,3500   -0,338 -0,176  
             
YRS LT 3    41,938 5,382 *     
YRS 3-10    60,818 7,395 *     
YRS 11-15  61,782 7,047 *     
YRS 16-20  78,676 7,605 *     
             
AGE 30-39       5,087 2,733 *
AGE 40-49       8,887 4,942 *
AGE 50-59       11,902 6,628 *
AGE >59         13,474 7,223 *
             
SOMECOLL 7,625 -1,186   -0,438 -0,414  
COLLGRAD 8,011 -0,357   -0,385 -0,346  
POSTGRAD 9,689 -0,069   -0,946 -0,712  
             
MALE    6,738 1,429   -0,177 -0,278  
             
PD    17,428 3,454 * 3,799 5,753 *
             
             
N    442    442   
             
* Significance at th .05 level            Data Analysis with Ordinal and Interval Dependent Variables: Examples from a Study of Real Estate…  113 
** Significance at the .10 level          
While the coefficient for gender was positive, it was insignificant as an indicant of 
Realtor
® income. Though Glower and Hendershott (1988) and Crellin, Frew and Jud (1988) 
found significant gender-based differences on income, the current findings are consistent with 
the null results found by Wolverton and Epley (1999). While the two 1988 studies included 
significant numbers of part-timers, the current study only surveyed full-time Realtors.
®  Thus, 
one may surmise that the time-lag between the studies and the growing prevalence within the 
profession for full-time and female Realtors
®  (NAR, 1997) could account for these 
differences. One may only conjecture that the more dramatic difference in income found for 
example by Sirmans and Swicegood (2000) and Jud and Winkler (1998) in studies that 
included Realtors
® selling properties in all sectors is due primarily to the paucity of female 
‘commercial’ Realtors.
®   
In equation H2b,  the model with tenure as the  dependent variable, age, formal 
education and gender were included as control variables. This estimation produced the results 
presented in Exhibit 4. The coefficients for age were all positive and significant. The 
coefficients for formal education and gender were negative and insignificant. In this equation, 
the effects of professional education (PD) on tenure were, as hypothesized, positive and 
significant. Attaining a professional designation leads on average to an increase in tenure of 
3.8 years. 
The final hypothesis (H2c) addresses the impact of a professional designation on 
professional status. In this estimation equation (3), another statistical accommodation is 
necessary because the dependent variable is measured in discrete categories of ascending 
values according to level of status. Models of this type can be estimated by means of 
maximum likelihood ordered probit methods (McElvey and Zavonia, 1975). Again, the 
structure of this model is similar to equation 1, but the error term is assumed to possess a 
normal distribution of mean zero and a variance equal to one. In this model, individual i is 
assumed to possess a latent propensity for professional advancement, denoted y*I.  The latent 
index is specified in equation 3 and displayed in the Model section. The coefficients for time 
in the profession were all positive and significant,\; see Exhibit 5. Likewise, the coefficients 
for college graduate and postgraduate (formal education) were positive, but significant only at 
the .10 level. These findings are somewhat intuitive because most states have time-in-the-
profession and education requirements that must be fulfilled before attaining advanced levels 
of licensure status. Moreover, many states recognize college degrees as partial satisfaction of 
education requirements. Impact of professional designation was positive, but significant only 
at the .10 level. While attaining a professional designation appears to be important to moral 
reasoning, earnings, and time in the profession, impact on professional status seems marginal.   
Exhibit 5 
Ordered Probit Model, Maximum Likelihood Estimates, approximately here 
  Dependent Variable: DIT  : Status   
      
      
  Coefficient  t-value   
Inpependent      
  variables      
      
Constant -1,546  -5,8460  * 
      
YRS LT 3  0,882  3,414  * 
YRS 3-10  1,519  5,668  * 
YRS 11-15  1,641  5,922  * 
YRS 16-20  1,792  5,925  * 
      
SOMECOLL -0,975  -0,502   114 G. MARTIN IZZO,  BARRY E. LANGFORD 
COLLGRAD 0,986  1,485  ** 
POSTGRAD 0,424  1,775  ** 
      
MALE 0,188  1,532   
      
PD 0,218  1,737  ** 
      
      
N 442    
      
* Significance at th .05 level    
** Significance at the .10 level    
CONCLUSIONS  
This paper presented findings form an earlier study by Izzo and Langford (2003) 
where several dependent variables that needed statistical accommodations were analyzed 
using LIMDEP 7.0, a statistical package that contains routines for estimating both the MLE 
for grouped data regression and the ordered probit models. The authors presented a basic 
discussion and analysis of the survey data which centered on research questions suggesting a 
positive relationship between cognitive moral development of real estate practitioners and 
attaining a real estate designation. As predicted in the underlying study by Izzo and Langford 
(2003), the effects of professional education were significant both in terms of cognitive moral 
development and career achievement. 
The authors are members of review staff for several academic journals. This analysis 
emphasizes some common problems experienced during reviews of empirical manuscripts, 
especially those where the dependent variables are in ordinal or interval form. Manuscripts, 
that are otherwise well conceived papers, must often be turned away that do not control for 
these types of dependent variables or that attempt a ‘one size fits all’ approach to statistical 
analysis. While the underlying study is certainly not construed as perfect, the researchers did 
attempt to use the appropriate tools to go that direction. In spite of the complicated nature of 
the procedures used in the grouped data regression and ordered probit models, these 
estimations are surprisingly easy with readily available, packaged software applications such 
as  LIMDEP.        
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